Abstract-We conduct empirical analyses on the two-way relationship between income inequality and growth in three groups of income levels, i.e. lower middle, upper middle and high income countries. The data is collected for 31 countries, ranging from 1990 to 2011. Besides, four variables are tested as determinants of growth and income inequality. Applying a panel data approach, our results detect only one-way relationship, i.e. growth influences income inequality. There is no significance effect from income inequality on growth across three groups of countries. Our results also reveal that enrollments of primary education, price level of investment and trade openness have no significance impact on income inequality. These factors have impacts on growth but the impacts vary across countries. 
I. INTRODUCTION
The studies concerning the relationship between income inequality and economic growth had been conducted over the last half century. Economic growth is the increase in the amount of production of goods and services in an economy over a certain period of time. Economic growth can be measured through the real gross domestic product (real GDP) or real per capita gross domestic product (real per capita GDP). Income inequality is measured by Gini index. The higher the value of Gini index means the higher in income inequality or the larger of the gap between the rich and the poor. Both variables are believed to be related since higher income inequality is often found in lower developed countries. Most studies focused in a one-way regression, i.e. either to study the impact of growth on income inequality or the impact of income inequality on growth.
In this paper, we seek to investigate the relationship using two-way approach. The study is focused on three groups of income levels, i.e. lower middle, upper middle and high income groups. Apart from this, we also seek to reveal the factors that determine the relationship of income inequality and growth. Applying a panel data approach, our results only detect one-way relationship, i.e. growth influences income inequality. We fail to detect significance impact from income inequality on growth across 3 groups of countries. Enrollments of primary Manuscript received August 1, 2013; revised December 12, 2013 education, price level of investment and trade openness have no significance impact on income inequality. These factors have impacts on growth but the impacts vary across countries.
II. LITERATURE REVIEW

A. The Measurement of Income Inequality
Lorenz curve and Gini coefficient are two ways of measurements commonly used to measure income inequality. As in [1] Lorenz curve shows the relationship between percentage of population and the percentage of total income the population received. The horizontal axis represents the percentage of population. The vertical axis shows the percentage of total income that received by the percentage of population considered. Both of the variables on the horizontal axis and vertical axis must be ordered from the lowest to the highest. As shown in Fig. 1 , the dashed line represents a perfectly equal income distribution in an economy and it implies that every person in the population has the same income. By contrast, the horizontal axes and the vertical axes, which are the lines of perfect inequality, represent a perfectly unequal income distribution in an economy. In this case, only one person has all the income and all others have none. The inequality of the income distribution is shown by the distance of the Lorenz curve from the line of perfect equality. The inequality becomes higher if the Lorenz curve bends further away from the line of perfect equality (45 degree line) as in [2] .
Gini coefficient is a measurement of income inequality based on Lorenz curve, which ranges between 0 and 1. Gini coefficient with 0 represents perfect income equality and 1 represents perfect income inequality. The larger the Gini coefficient over 0 means the higher the inequality.
B. Inverted Kuznets Curve
Kuznets depicts the relationship between the income inequality and growth in an inverted U-shaped curve as shown in Fig. 2 . According to Kuznets, development involves the shift of population from the agricultural sector (low wage-rural sector) to industrial sector (highwage urban sector). In the early stages of development, movements from agriculture to industrial sector would increase the income of the population, but the income for those who stay in agriculture sector would not increase as fast as those in industrial sector and this would increase the income inequality of the population. While at the later stages, the aggregate income of the population would still increase, but the income inequality decrease as the labor force in industrial sector increase and decrease in agriculture sector. 
C. Empirical Findings
Previous studies reported different relationship between income inequality and growth which deviates from the inverted Kuznets U curve. Some authors find a negative relationship between income inequality and economic growth, while some obtain a positive relationship between the both variables. For example, [3] conducted the panel data analysis in 45 countries for the period of 1965-1995. His result showed that income inequality has a positive effect on economic growth in the short and medium terms. On the other hand, [4] focused his studies in 20 developing countries for the period of 1966-1990 and his result also supported for the positive relationship between growth and income inequality. However, [5] found negative relationship between the two variables in his study in 3117 United States counties for the period of 1977-2000. Other than that, some studies consider that both negative and positive relationships are possible depend on the level of development of the countries involved. For instance, [1] found positive relationship between income inequality and economic growth in developed countries while negative relationship in developing countries in their study in 5 developed countries and 4 developing countries for the period of 1980-2009.
Comparing the results that focused on developed versus developing countries, most of the researchers find a negative effect of income inequality on economic growth in developing countries or poorer countries and a positive relationship between the both variables in developed or richer countries. These researchers include [1] , [6] and [7] Minority papers show an inverted-U shaped relationship between income inequality and economic growth. These papers include [8] and [9] . Besides that, [10] shows an ordinary U-curve relationship between both variables.
There are a number of determinants that had been found to affect the relationship between inequality and economic growth. For instance, [11] found that more physical and human capital, openness to trade and higher government spending would reduce income inequality and enhance economic growth. On the other hand, [7] found that credit market imperfection, political economy, social unrest and saving rates are among the determinants that affect the relations between inequality and growth while [12] think that measurement error is an important factor that affects the relationship between inequality and growth besides political economy and wealth effect. Besides that, [13] has evidence to show that regional productive structure specifically agricultural sector would change the relation of the both variables from negative to positive for the bottom of the earnings distribution while [14] found that the influence of inequality on growth is affected by urbanization and social cohesion.
III. DATA
Before conducting the analyses, we categorize the countries into three groups according to the World Bank's classification of countries by income group using 2011 data on gross national income (GNI) per capita. In this study, the group of low income is not considered due to the data availability problem. There are 8 countries, 11 countries and 12 countries for the group of lower middle income, upper middle income and high income respectively. The countries that include in this analysis are shown in Table I .
The data used in this analysis are from year 1990 to 2011. Data on growth rate of GDP per capita, percentage of gross enrollment in primary education and fertility rate are taken from the World Bank. Data on price level of investment and trade openness are taken from Penn World Tables. The Gini data are taken from two sources, World Bank and European Union Statistics on Income and Living Conditions (EU-SILC). The following table shows the unit of measurement of each data used. We estimate the equation (1) and (2) simultaneously using generalized method of moments (GMM).
A. Generalized Method of Moments (GMM)
Ordinary Least Squares (OLS) is biased or misleading when endogeneity problem arises. Endogeneity problem occurs when the assumption of 
The main idea of GMM is to select a set of parameter estimates that match the theoretical relation as close as possible or the estimated parameters are closely equal to the actual parameters. If 0  is the actual value of  , we seek to achieve the following moment condition:
where 0  is a ( 1) n  vector of unknown parameters. The theoretical moment is replaced by the sample moment of T observations: , , , , , ,
The following minimization problem for GMM estimates will be obtained:
We expect the law of large numbers holds if 
where ˆT  is the consistent estimate of 0  as in [16] .
B. J Statistic (J-test)
J-test is used to test the validity of over-identifying restrictions. The test is applied to check the orthogonality conditions and correct model specification under overidentification case such that cov( , ) 0 ii z   . In order to get the identified GMM estimator, the number of instrument variables should at least equal or greater than the number of parameters () nk  . The J-statistic multiplied by the size of observations ( T ) is an
. , ,
The main idea of J-test is to check if the sample moments of ,, The results of estimation are summarized in Table III . The first column is the result for lower middle group and the second and third columns are results for upper middle income and high income groups respectively. The results of growth equation show that income inequality or Gini does not have significance impact on growth movement for all income groups. However, growth is mostly determined by its previous growth as the increase of 1% in Growth (-1) leads to significance increase of 0.33% and 0.40% in current growth in lower middle and upper middle income groups respectively. Previous growth does not have significance impact on current growth in high income group.
The results of Gini equation show that income inequality is highly impacted by previous income inequality. 1% increase in previous income inequality or Gini (-1) will lead to 0.93%, 1.02% and 0.95% increase in current income inequality in lower middle, upper middle and high income groups respectively. Growth only shows significance impact on determining income inequality in high income group but not the other income groups. 1% increase in growth leads to 0.38% decline in Gini or improvement in income inequality in high income group.
Besides, we also investigate if the four variables of Edu, PLI, Open and Fert have significance impact on growth and income inequality. Our results reveal that these four variables do not have significance impact on determining the income inequality in all income groups but may have different effects on growth across income groups. It is surprised that total enrollment rate as % on population (Edu) has negative impact on growth in lower middle income group. Perhaps primary education is not able to produce skills/ knowledge for labour to improve production and growth. On the other hand, trade openness leads to negative impact on growth for lower middle income group but it imposes positive impact on growth in high income group. This phenomenon is due to producers in lower group have lower competitive power and they open trading may deteriorate their business. PLI is measured as purchasing power parity over investment divided by the exchange rate multiplied by 100. PLI has negative impact on growth in all income groups. This may be explained by higher purchasing power leads to higher consumption, hence higher import relative to export and this leads to lower income or growth.
The J-stat shows that all estimations fulfill the over identification requirement. The R-square shows that the income inequality equation can be explained by (above 87%) by the endogenous variables. However, the Rsquare values are relatively low for growth equation. There may be other important factors that not include in this equation but have significance impact on growth.
VI. CONCLUSION
This study investigates the two-way relationship between income inequality and economic growth using a panel of 31 countries over the period 1990 to 2011. The countries are classified into three income groups which are lower middle income, upper middle income and high income group according to countries classification from World Bank. GMM estimation approach is applied to provide consistent estimates when there is an endogeneity problem.
Besides that, this study investigates four other variables to estimate their possible impacts on income inequality and economic growth, i.e. enrollment of primary education, fertility rate, price level of investment and trade openness. Including these variables in estimation could influence the relationship between income inequality and growth.
The results of estimation indicate that there is a oneway relationship between income inequality and growth, i.e. income inequality has no significant impact on growth in all income groups but growth has positive significant impact on income inequality in high income group. The movements of income inequality and growth do not impacted by income groups as income groups do not lead to significant differences in their movements.
Enrollments of primary education, price level of investment and trade openness have no significant impact on income inequality. On the other hand, enrollments of primary education, price level of investment and trade openness have significant impact on growth but the impacts vary across income groups.
